Manipulation of microRNA expression to improve nitrogen use efficiency.
Nitrogen is the key limiting nutrient required for plant growth. The application of nitrogen-based fertilizers to crops has risen dramatically in recent years, resulting in significant yield increases. However, increased production has come at the cost of substantial negative environmental consequences. Higher crop production costs, increased consumption of food and fertilizer, and a growing global population have led to calls for a "second green revolution" using modern genetic manipulation techniques to improve the production, yield, and quality of crops. Considerable research is being directed toward the study and engineering of nitrogen use efficiency in crop plants. The end goal is to reduce the amount of nitrogen-based fertilizer used and thereby reduce production costs and environmental damage while increasing yields. In this review, we present an overview of recent advances in understanding the regulation of nitrogen metabolism by the action of microRNAs with a view toward engineering crops with increased nitrogen use efficiency.